described in the World Health Organization (WHO) manual
In order to find an optimal hypo-osmotic swelling test (WHO, 1992) yielded unsatisfactory results (Desmet et al., (HOST) and to identify viable sperm cells from patients 1994). One possible reason may be that this procedure is not with asthenozoospermia for intracytoplasmic sperm injecoptimal for selection of viable spermatozoa for ICSI. It may tion (ICSI), we tested single motile and non-motile spermabe necessary to modify the HOST procedure in order to find tozoa in four hypo-osmotic solutions by micromanipulation.
optimal conditions for the identification of sperm viability. The four solutions were: A, H 2 O; B, 50 mOsm NaCl; C, Therefore, single motile and non-motile spermatozoa were 150 mOsm NaCl and D, 150 mOsm sodium citrate and individually tested in hypo-osmotic solutions by micromanipufructose. Eosin Y staining was then carried out for evalulation. They were then examined for their viability by using ation of viability of the spermatozoa after HOST. Using Eosin Y staining. motile spermatozoa, no statistical difference was found in
The aim of this study was (i) to compare the sensitivity of HOST-positive spermatozoa between these four solutions.
four hypo-osmotic solutions with different osmolalities for There were more viable sperm cells after HOST in solutions HOST, (ii) to compare the results of short exposure of sperm C and D, as noted by Eosin Y staining. After non-motile in hypo-osmotic solution (1 min) and of the standard procedure spermatozoa were incubated for 1 min in the four solutions, described in the WHO manual (30 min), and (iii) to test how HOST with solution C gave the best results for identification long the HOST-positive spermatozoa can be kept in the hypoof viable sperm cells compared to the other three solutions.
osmotic solution without loss of viability. ity (Van Steirteghem et al., 1993) . But if only non-motile and fructose (75 mM) (D). Solutions B and C were made by dilution spermatozoa are present in semen samples, poor or no fertilizaof 0.9% NaCl with distilled water; osmolarities were adjusted to tion always occurs after ICSI (Liu et al., 1995; Nagy et al., 50 mOsm (B) and 150 mOsm (C) by adding water to 0.9% NaCl. 1995). Apparently, sperm viability plays an important role in Solution D was prepared as described by Jeyendran et al. (1984) .
For HOST, one Petri dish was prepared containing several different the outcome of ICSI. In order to identify cell viability, the Y.-L.Tsai et al. an inverted microscope (Diaphot, Nikon, Tokyo, Japan) at a magnig i.e. colourless and unstained.
fication of ϫ400 using the Hoffmann modulation contrast system (Modulation Optics Inc., Greenvale, NY, USA). The results of incubation of motile spermatozoa after 1 min HOST are shown in Table II . Although the HOST-positive rate
The best result was obtained in solution C in which 150 mOsm NaCl was used. was highest in solution A (99%), only 2.0% of HOST-positive spermatozoa were viable as determined by Eosin Y staining.
As shown in Table III , percentages of HOST-positive non-motile spermatozoa incubated for 1 min in the four solutions C), 10% PVP and several droplets of HEPES-buffered medium for oocytes is prepared. One non-motile spermatozoon is A, B, C and D were 75.2, 50.4, 49.5 and 43.1% respectively. The highest proportion of viable spermatozoa after 1 min aspirated from the sperm suspension and transferred into the hypo-osmotic solution; if it is HOST-positive (i.e. viable), this HOST, as assessed by Eosin Y staining, was in solution C (96.2%), while the lowest was in solution A (15.2%).
spermatozoon is then transferred into a droplet of PVP and then injected immediately into the ooplasm of an oocyte. Table IV shows the effects of 30 min HOST on motile spermatozoa incubated in two different hypo-osmotic solutions.
Although this spermatozoon is non-motile, breaking the tail by the injection needle has been found to give a higher Almost half of the motile spermatozoa were dead in solution D, while only 10.7% were dead in solution C after 30 min fertilization rate. Recently, when the HOST with solution C was used in three patients with 100% non-motile spermatozoa incubation.
for ICSI in our centre, a 76% two-pronucleus fertilization rate was obtained, and one of the three patients had an ongoing Discussion pregnancy (unpublished data).
In conclusion, 150 mOsm NaCl is an optimal HOST The results demonstrate that the 150 mOsm NaCl hypoosmotic solution is optimal for HOST. The sensitivity of HOST solution for selecting viable spermatozoa for ICSI. The time of incubation of sperm cells in this solution should not with this solution is very high. When motile spermatozoa were tested, 96% were HOST-positive and 97.5% were viable after exceed 1 min. 1 min incubation in this solution. Although 99% of motile spermatozoa were HOST-positive using H 2 O as a hypo-osmotic
